Adaptation of the dichlorofluorescein assay for detection of radiation-induced oxidative stress in cultured cells.
The oxidation of 2'7'-dichlorofluorescin (DCFH) to 2'7'-dichlorofluorescein (DCF), a fluorescent DCFH oxidation product, is a highly sensitive indicator that is used to measure oxidative stress in cells. In the present study, a DCF assay has been adapted to quantify oxidative stress in human breast epithelial cell cultures after exposure to gamma rays. The results demonstrate that the sensitivity and specificity of the DCF assay is strongly influenced by the timing of DCFH diacetate (DCFH-DA) substrate loading in relation to radiation exposure and by the matrix in which the cells were loaded with DCFH-DA substrate. Under the conditions optimized in this study, the DCF assay is capable of detecting increased DCFH oxidation in cell cultures irradiated with gamma rays at a dose as low as 1.5 cGy. The increase in fluorescence was directly proportional to the radiation dose, which ranged from 0 to 2 Gy, and a minimal level of fluorescence was observed in sham-irradiated cells. These results indicate that the DCF assay optimized in this study is highly sensitive, linear and specific for measuring oxidative stress in irradiated cells.